Abstract. We investigate the viability of a proposal that the vacuum stressenergy tensor is naturally tuned to zero in the vacuum state (and nearly to zero in a state with matter present) through cancellation of a negative contribution from condensed Higgs fields and a positive contribution from the other bosonic and fermionic fields. The parameter which does the tuning is the effective volume of an internal space. In the present paper we find that this parameter can range arbitrarily over all positive values.
The vacuum energy is one of the deepest issues in theoretical physics, and no conventional theory -including superstring/M theory -has offered a convincing solution to the twin problems of why the vacuum energy is vastly smaller than expected but still nonzero [1] .
According to a recent proposal based on a relatively new and unconventional theory [2] , the vacuum stress-energy tensor is tuned to zero in the vacuum state through the cancellation of a negative contribution from condensed Higgs fields
and a net positive contribution from the other bosonic and fermionic fields
(Since the present theory is not Lorentz-invariant at high energy, the vacuum stress-energy tensor does not have the conventional Lorentz-invariant form Λg µν . The cosmological model of Ref. 2 is, however, spatially flat as t → ∞ regardless of the energy content.) Here N cond is an integral of the condensate density over a d-dimensional internal space, and N f ields is a net number density associated with the remaining bosonic and fermionic fields. In the following we will assume that d = 10, so that n s is primarily due to an SO(10) GUT field which condenses in the very early universe [2] , with a relatively small additional contribution from the electroweak Higgs field. We can define an effective volume V int for the internal space by
where µ and b are constants defined in Ref.
2. The integral is over the region within a hypersphere, from the origin ρ = 0 up to a point ρ max where n s = 0. (This is the region which contains an internal instanton and corresponds to our physical universe [2] .) In the vacuum state, the total vacuum action can then be extremalized,
provided that (3) can be varied arbitrarily to give N cond = N f ields . It is not completely obvious whether this can be achieved, since the order parameter Ψ s satisfies a nonlinear equation, which becomes after scaling (5) is missing for ρ > ρ max [2] .
The numerical results of Figs. 1 and 2 were obtained by specifying an initial amplitude for R(ρ) at a point far from the origin, and then varying the derivative dR/dρ until R(ρ) → 0 as ρ → 0. With R = αR 0 at ρ = ρ 0 , the specific values here are R 0 = −9.3 × 10 −5 and ρ 0 = 39.4. Figure 1 shows solutions obtained in the nearly linear regime for small values of α, and Fig. 2 shows solutions in the nonlinear regime for larger amplitudes. Notice the following: In the nearly linear regime, the width of the first peak is nearly fixed, but the overall amplitude can be varied arbitrarily. In the nonlinear regime, on the other hand, the maximum amplitude is constrained to be below 1, but the width of the first peak can be varied arbitrarily.
In both cases, therefore, the parameter V int can be varied freely in order to satisfy (4), making the vacuum energy zero in the vacuum state. With matter present, one must add both S matter and S Einstein−Hilbert to (4), and one expects δS vac /δg µν to be shifted away from zero, giving a nonzero but small vacuum energy. We intend to discuss this aspect elsewhere.
